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(3) A positively anchored retractable tripolar catheter for endocardial pacemaker electrodes. 



(57) A flexible tubular casing (1) is fitted at the end 
farthest from the pacemaker with a ventricular 
electrode (2) and ensheaths three mutually par- 
allel spiral-wound conductors (3, 7, 11), the first 
(3) connected at one end by way of a first 
contact (5) to a first terminal of the pacemaker, 
and at the other to a helicoid point (6) that can 
be extended from its initial retracted position 
internally of the casing (1) by rotating the con- 
ductor (3), and corkscrewed into the ventricular 
cardiac muscle ; the second and third conduc- 
tors (7, 11) connect at one end by way of further 
contacts (9, 12) with second and third terminals 
of the pacemaker, and are coupled at their 
remaining ends to atrial ring electrodes (10, 13) 
positioned externally of the casing (1) and at 
dissimilar distances from the point (6) ; the first 
contact (5) is taken off separately from the 
casing (1) so as to permit of connecting the 
electrodes with the pacemaker by way of sepa- 
rate parallel leads (L, L1), one single core and 
the other twin core. 
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The present invention relates to a retractable 
tripolar electrode catheter for use in conjunction with 
artificial cardiac pacemakers, of the type that can be 
anchored positively to the endocardium. The art field 
of heart surgery embraces numerous types of cardiac 5 
catheter designed for connection at one end, gener- 
ally by way of a flexible tube functioning as a biocom- 
patible outer sheath, to an artificial pacemaker 
implanted in the body of the patient, and carrying a ter- 
minal electrode at the other end which can be 10 
anchored positively to the ventricular cardiac muscle. 

The typical catheter also incorporates a second 
electrode distanced and insulated from the first, which 
is positioned so as to occupy the atrium once the ter- 
minal electrode is anchored. 15 

The terminal, or ventricular electrode, consists 
generally in a helicoid point that is rotated by hand in 
such a way as to corkscrew into and thus establish a 
continuous and secure contact with the cardiac mus- 
cle; this point is connected to a first terminal of the 20 
pacemaker byway of an electrically conductive spiral- 
wound wire. The atrial electrode consists in a ring, or 
a set of rings spaced apart one from the next, 
fashioned in biocompatible metal and encircling the 
outer sheath of the catheter. These rings provide the 25 
atrial contact, and are connected to a second terminal 
of the pacemaker byway of a single spiral-wound con- 
ductor coaxial with and encompassing the first; the 
two conductors are isolated from one another electri- 
cally by means of a second tubular insulator enshea- 30 
thing the first conductor. 

According to conventional surgery techniques, 
the catheter is inserted, or manoeuvred, in such a way 
as to locate the atrial ring in direct contact with the lin- 
ing of the heart, whereas in more recent methods the 35 
atrial signal is sensed directly from the bloodstream. 

In the latter instance, the atrial electrode acts as 
a floating means of monitoring haematic flow in such 
a way as to return a suitable atrial signal to the sens- 
ing circuit of the pacemaker device; having analyzed 40 
the signal, the pacemaker produces the appropriate 
stimulation response via its internal components on 
the basis of the signal received. Thus, the facility of 
obtaining greater precision in control of haematic flow 
and consequently a more precise atrial signal results 45 
ideally in optimized artificial cardiac stimulation. 

Accordingly, the notion occurs to the applicant of 
designing a positively anchored type of electrode 
catheter that permits of more accurate monitoring, 
hence the acquisition of an optimized, and as far as so 
possible a "clean" atrial signal derived from haematic 
flow, with a drastic reduction in those variable external 
factors that could influence the reception of the signal. 

Theobjectof the present invention is to overcome 
the drawbacks betrayed by conventional electrodes 55 
through the provision of a tripolar and positively 
anchored electrode catheter which, by virtue of the 
special structure of the atria! electrode, permits of 



monitoring atrial haematic flow in real time, compara- 
tively, swiftly and accurately, and using a catheter of 
compact dimensions. 

The stated object is realized in a cardiac catheter 
according to the present invention, which comprises 
a flexible tubular casing embodied in biocompatible 
material, fitted with a ventricular electrode at the lead- 
ing end and ensheathing three distinct electrically 
conductive spiral-wound wires disposed parallel one 
with another: a first conductor, of which one end is 
connected by way of a relative first contact to the first 
terminal of a cardiac pacemaker and the remaining 
end to a helicoid point invested with movement by 
rotating the spiral-wound wire from a position retrac- 
ted internally of the tubular casing to a position pro- 
jecting from the casing in such a way as to embed and 
anchor the point positively in the ventricular heart 
muscle; a second conductor of which one end is con- 
nected by way of a second contact to a second termi- 
nal of the pacemaker and the remaining end to a first 
bio-compatible metal ring positioned externally of the 
casing and at a predetermined distance from the point 
in such a way as to provide a first atrial contact; and 
a third conductor of which one end is connected by 
way of a third contact to a third terminal of the 
pacemaker and the remaining end to a second 
biocompatible metal ring, similar to the first and dist- 
anced therefrom in such a way as to provide a second 
atrial contact. 

The first contact is separated from the casing in 
such a way as to enable a connection between the 
electrodes and the pacemaker by way of two distinct 
and substantially parallel connector leads of which the 
first is unipolar and the second bipolar. 

One of the advantages of the present invention is 
that it provides a dual atrial contact, consisting in two 
metal rings distanced one from the other, by means 
of which haematic flow can be monitored with a gre- 
ater degree of precision (the rings do not make con- 
tact one with the other) and a more precise atrial 
signal thus returned to the sensing circuit of an artifi- 
cial pacemaker. 

The invention will now be described in detail, by 
way of example, with the aid of the accompanying 
drawings, in which: 

- fig 1 illustrates the electrode catheter according 
to the present invention in a side elevation; 

- fig 2 is the enlarged side elevation of a forked 
end part of the catheter of fig 1 seen with certain 
parts omitted better to reveal others; 

- fig 3 is the section through Ill-Ill, fig 2; 

- fig 4 is a side elevation of the part of the catheter 
fitted with atrial contact rings, viewed with certain 
parts omitted better to reveal others; 

- fig 5 is the section through V-V, fig 4; 

- fig 6 is the section through VI-VI, fig 2. 

As illustrated in the accompanying drawings, a 
retractable cardiac electrode catheter according to 
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the present invention comprises a flexible tubular cas- 
ing 1 fashioned from biocompatible material in such a 
way as to form a longitudinally insertable element, 
furnished at the inserted extremity with a ventricular 
electrode 2 such as can be introduced into the cavity 5 
of the heart and used to anchor the catheter positively 
to the cardiac muscle. 

The casing 1 contains three distinct spiral-wound 
conductors 3, 7 and 1 1 respectively (see figs 2 to 5); 
the first, denoted 3, embodied in electrically conduc- 10 
tive wire and encompassed by a first tubular sheath 
of electrically insulating flexible material denoted 4, is 
rotatable within and axially slidable in relation to the 
casing 1, and connected at one end by way of a first 
contact 5 (conventional in embodiment and therefore 15 
not illustrated in full), to the first terminal of an implan- 
ted cardiac stimulation device (a conventional 
pacemaker, not illustrated). 

The remaining end of the conductor 3 is fastened, 
for example by a conventional crimping or clinching 20 
process, to a helicoid point 6 that constitutes the ven- 
tricular electrode 2. 

The point 6 is capable of movement, produced by 
rotation of the spiral-wound conductor 3, from a ret- 
racted position internally of the casing 1 to a position 25 
extended from the casing in which it can be anchored 
to the lining of the ventricle. 

The second conductor 7, a spiral-wound electri- 
cally conductive wire encompassed in like manner to 
the first conductor 3 by a second sheath 8 similar in 30 
all respects to the first sheath 4, and disposed parallel 
to the first conductor 3 internally of the tubular casing 
1 , is connected at one end, by way of a second contact 
9, to a second terminal of the pacemaker; the remain- 
ing end of the conductor 7 is connected to a first ring 35 
10 fashioned from a metal of biocompatible specifi- 
cations. This first ring 10 (to be described fully in due 
course), is located externally of the casing 1 (see figs 
1 and 4) at a prescribed distance from the helicoid 
point 6 in such a way as to establish a first atrial con- 40 
tact The third spiral-wound conductor 11 accommo- 
dated by the casing 1 , disposed parallel to the first and 
the second and embodied likewise in electrically con- 
ductive wire, is connected at the one end to a third ter- 
minal of the pacemaker, by way of a third contact 12, 45 
and at the remaining end to a second ring 13 of 
biocompatible material; this second ring is located 
externally of the casing 1 , isolated and d istanced from 
the first ring 10 (in the example of fig 1, at a greater 
distance from the ventricular electrode 2), in such a so 
way as to create a second atrial contact. 

As illustrated in figs 1 and 2, the first contact 5 (i.e. 
the ventricular) is separated from the main body of the 
casing 1 in such a way as to allow of connecting the 
electrodes to the pacemaker by way of two distinct 55 
and substantially parallel leads L and L1 of which the 
first, serving the ventricular electrode, is unipolar or 
single core, and the second, serving the atrial elec- 



trodes, is bipolar or twin core. 

More exactly, the first contact 5 is joined by way 
of a one-pin connector 21 to the first sheath 4, which 
emerges from the casing 1 at a position near to the 
end farthest from the point 6 to provide the one lead 
L, and the second contact 9 by way of a two-pin con- 
nector 22 to the casing 1 , of which the corresponding 
part provides the remaining lead L1; the connectors 
21 and 22 consist each in a metal plug 23 and 24 pro- 
vided with corresponding stop collars 25 and 26 (see 
fig 1). 

The first sheath 4 emerges from the casing 1 by 
way of a longitudinal slot 20 occupying a relative part 
of the cylindrical surface of the casing (clearly illus- 
trated in figs 2 and 3). 

The first and second atrial electrode rings 10 and 
13 are associated with respective first and second 
couplers 14 and 15 disposed radially and sealed inter- 
nally of the casing 1; each such coupler 14 and 15 
affords a corresponding socket 14a and 15a, radially 
offset one from the other and from the first spiral- 
wound conductor 3 (fig 5), by way of which electrical 
contact is established between the atrial electrodes 
10 and 13 and their respective conductors 7 and 11. 

Observing figs 4 and 5, each of the couplers 14 
and 15 associated with the first and second rings 10 
and 13 will be seen to comprise a sleeve 16 and 17 
associated radially with the internal circumference of 
the respective first and second ring 10 and 13 and 
insertable into the corresponding part of the casing 1 
by way of and in sealed association with a longitudinal 
slot 1a and 1 b. Each sleeve 16 and 17 accommodates 
a respective coaxial pin 18 and 19 fashioned in elec- 
trically conductive material, over which the end of the 
corresponding spiral-wound conductor 7 and 11 is 
coaxially and stably secured. The remaining ends of 
these two conductors 7 and 1 1 converge into the rela- 
tive pacemaker connector 22 (see also fig 6) and com- 
bine with the casing 1 and the respective second and 
third contacts 9 and 12 to provide the twin core lead 
L1. 

A cardiac catheter embodied in this manner 
affords notable advantages in comparison to conven- 
tional types, first among which is that the ventricular 
electrode remains electrically and mechanically inde- 
pendent from the remainder of the catheter and can 
be anchored to the lining of the heart easily and pre- 
cisely (several times if necessary) without manipulat- 
ing the remaining parts of the casing; the relative 
spiral-wound conductor 3 can be of minimal diametral 
dimensions moreover (a factor reflecting favourably 
on the overall dimensions of a tripolar embodiment) 
without prejudice to its mechanical strength and man- 
oeuvrability. 

The second and third spiral-wound conductors 
effect a dual atrial control by monitoring haematicflow 
at two locations, independent of and remote from one 
another, thereby returning two signals to the sensing 
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circuit of the pacemaker device (which will incorporate 
independent data circuits) for analysis and compari- 
son, and enabling the application of a more precise 
and correctly attuned pulse to the ventricle by way of 
the relative electrode 6 in response. s 

Likewise to advantage, the provision of atrial con- 
tact rings with radially offset coupling sleeves permits 
of positioning the conductors parallel with one another 
and thus establishing three independent circuits 
(without notably affecting the dimensions of the cas- 10 
ing); with a significant reduction in the possibility of 
mutual interference during passage of the respective 
pulses moreover, input and output signals to and from 
the pacemaker are guaranteed essentially "clean". In 
addition, the particular embodiment of the rings and 15 
the inclusion of the longitudinal slot 20 combine to 
ensure an outer casing 1 of unbroken continuity, with 
all of the attendant advantages in terms of strength, 
sealing action, manoeuvrability and long term reliabi- 
lity. 20 



Claims 

1) A positively anchored retractable tripolar 25 
catheter for endocardial pacemaker electrodes, 
characterized 

in that it comprises a flexible tubular casing (1) of 
biocompatible material fitted with a ventricular elec- 
trode (2) at the leading end and ensheathing: so 

- a first conductor (3) of spiral-wound electrically 
conductive wire accommodated within a first 
tubular sheath (4) fashioned in a flexible and elec- 
trically insulating material, internally of which the 
spiral wound wire is rotatable and longitudinally 35 
slidable within and in relation to the casing (1), of 
which one end is connected by way of a first con- 
tact (5) to the first terminal of a cardiac pacemaker 

and the remaining end is fastened to an electri- 
cally conductive helicoid point (6) capable of 40 
movement, produced by rotation of the first con- 
ductor (3), from a position retracted internally of 
the casing to a position projecting from the cas- 
ing, in such a way as to anchor in a ventricular car- 
diac muscle; 45 

- a second spiral-wound conductor (7) accommo- 
dated within a second tubular sheath (8) similar to 
the first sheath (4) and disposed parallel with the 
first conductor (3) internally of the casing (1), of 
which one end is connected by way of a second so 
contact (9) to a second terminal of the pacemaker 

and the remaining end is connected to a first atrial 
electrode consisting in a first ring (10) of biocom- 
patible metal positioned externally of the casing 
(1) at a predetermined distance from the point (6); 55 
-a third spiral-wound conductor (11) disposed 
parallel with the first and the second conductors 
internally of the casing (1), of which one end is 



connected by way of a third contact (1 2) to a third 
terminal of the pacemaker and the remaining end 
is connected to a second atrial electrode consist- 
ing in second biocompatible metal ring (13) posi- 
tioned externally of the casing (1) at a given 
distance from the first ring (10); and 
in that the first contact (5) is separated from the 
casing (1) in order to permit of connecting the 
electrodes and the pacemaker by way of two dis- 
tinct and substantially parallel leads (L, L1), the 
one unipolar and the other bipolar. 
2) A positively anchored retractable tripolar 

catheter for endocardial pacemaker electrodes, 

characterized 

in that it comprises a flexible tubular casing (1) of 
biocompatible material fitted with a ventricular elec- 
trode (2) at the leading end and ensheathing: 

- a first conductor (3) of spiral-wound electrically 
conductive wire accommodated within a first 
tubular sheath (4) fashioned in aflexibleand elec- 
trically insulating material, internally of which the 
spiral wound wire is rotatable and longitudinally 
slidable within and in relation to the casing (1), of 
which one end is connected by way of a first con- 
tact (5) to the first terminal of a cardiac pacemaker 
and the remaining end is fastened to an electri- 
cally conductive helicoid point (6) capable of 
movement, produced by rotation of the first con- 
ductor (3), from a position retracted internally of 
the casing to a position projecting from the cas- 
ing, in such a way as to anchor in a ventricular car- 
diac muscle; 

- a second spiral-wound conductor (7) accommo- 
dated within a second tubular sheath (8) similar to 
the first sheath (4) and disposed parallel with the 
first conductor (3) internally of the casing (1), of 
which one end is connected by way of a second 
contact (9) to a second terminal of the 
pacemaker, and the remaining end connected to 
a first atrial electrode positioned externally of the 
casing (1) at a predetermined distance from the 
point (6) and consisting in a first ring (10) of 
biocompatible metal associated with a first coup- 
ler (1 4) that is radially disposed and sealed within 
the casing (1) and affords a corresponding socket 
(14a), radially offset from the first spiral-wound 
conductor (3), in which to accommodate the end 
of the second spiral-wound conductor (7); 

-a third spiral-wound conductor (11) disposed 
parallel with the first and the second conductors 
internally of the casing (1), of which one end is 
connected by way of a third contact (12) to a third 
terminal of the pacemaker and the remaining end 
is connected to a second atrial electrode posi- 
tioned externally of the casing (1) at a given dis- 
tance from the first ring (10) and consisting in a 
second ring (13) of biocompatible metal, 
associated with a second coupler (15) radially 
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disposed and sealed within the casing and afford- 
ing a corresponding socket (15a), radially offset 
from the first and second spiral-wound conduc- 
tors (3, 7) P in which to accommodate the end of 
the third spiral-wound conductor (11); and 5 
in that the first contact (5) is separated from the 
casing (1) in order to permit of connecting the 
electrodes and the pacemaker by way of two dis- 
tinct and substantially parallel leads (L, L1), the 
one unipolar and the other bipolar. 10 

3) An electrode catheter as in claim 2, wherein the 
first coupler (14) and the second coupler (15) consist 
in respective sleeves (16, 17) disposed radially and 
within the circumference of the first and second rings 

(10, 13) and insertable into the casing (1) by way of 15 
and in sealed association with corresponding longitu- 
dinal slots (1a, 1b), and in respective electrically con- 
ductive pins (18, 19) accommodated coaxially by the 
sleeves (16, 17), over which the corresponding ends 
of the second and third conductors (7, 11) are coaxi- 20 
ally and stably secured. 

4) An electrode catheter as in claim 1 or 2, whe- 
rein the unipolar lead (L) coincides with a part of the 
first sheath (4) that emerges from the casing (1) near 

to the connection with the pacemaker by way of a Ion- 25 
gitudinal slot (20) formed in the cylindrical surface of 
the casing and is joined to the first contact (5) by way 
of a relative connector (21) associated with the 
pacemaker. 

5) An electrode catheter as in claim 1 or 2, whe- 30 
rein the bipolar connecting lead (L1) coincides with 
parts of the second and third conductors (7, 11) that 
converge internally of the casing (1) toward substan- 
tially coaxial second and third contacts (9, 12) and are 
joined to a single connector (22) associated with the 35 
pacemaker. 



5 



EP0 452 278 A2 




EP 0 452 278 A2 




7 



EP 0 452 278 A2 




